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DETAILED ACTION 
Allowable Subject Matter 

The indicated allowability of claims 3 and 16 is withdrawn in view of the newly 
discovered reference to Nagahama et al. Rejections based on the newly cited 
reference follow. 

Response to Arguments 

Applicant's arguments with respect to claims 1-21 have been considered but are 
moot in view of the new ground(s) of rejection. Claims 1 and 9 have been amended to 
contain the subject matter of canceled claims 3 and 16. Claims 22 and 23 have been 
added. The previous rejection has been withdrawn, and a new response period has 
been set. Claims 1, 2, 4-15 and 17-23 remain pending. 

Claim Rejections - 35 USC § 103 

Claims 1, 2, 5-9, 15 and 18-21 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Fukuzawa et al (US Publication Number 2002/0048690), in view of 
Nagahama et al (US Publication Number 2004/0144995). 

Regarding claim 1, Fukuzawa discloses: 

An antiferromagnetically exchange-coupled structure in a magnetic device of the 
type having a substrate and a plurality of ferromagnetic layers, the structure being 
formed on the substrate and comprising: 
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An underlayer (figure 17, item 142) formed of a substantially chemically-ordered 
alloy having a tetragonal crystalline structure, the alloy selected from the group 
consisting of alloys of AuCu, FePt, FePd, AgTi3, Pt Zn, PdZn, IrV, CoPt and PdCd 
(paragraph 313); 

An antiferromagnetic layer in contact with the underlayer (figure 17, item 143) 
and formed of a substantially-chemically-ordered alloy comprising X and Mn and having 
a tetragonal crystalline structure, wherein X is selected from the group consisting of Pt, 
Ni, Ir, Pd and Rh (paragraph 313); and 

A pinned ferromagnetic (figure 17, item 1443) layer exchange-coupled with the 
antiferromagnetic layer (paragraphs 315 & 316). 

Fukuzawa fails to specifically disclose: 

An underlayer formed of a substantially chemically-ordered alloy having a 
tetragonal crystalline structure, the alloy selected from the group consisting of alloys of 
AuCu, FePt, FePd, AgTi3, Pt Zn, PdZn, IrV, CoPt and PdCd, said underlayer allow 
further comprising at least one element selected from the group consisting of Pd, Fe, Pt, 
and Rh. 

Nagahama discloses: 

An underlayer (figure 5, item 12) formed of a substantially chemically-ordered 
alloy having a tetragonal crystalline structure (paragraph 1, Body-centered cubic is 
tetragonal), the alloy selected from the group consisting of alloys of AuCu, FePt, FePd, 
AgTi3, Pt Zn, PdZn, IrV, CoPt and PdCd, said underlayer allow further comprising at 
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least one element selected from the group consisting of Pd, Fe, Pt, and Rh (paragraph 
69). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to provide the MR head of Fukuzawa with an underlayer, 
that can be made of a wide range of materials, as stated by Nagahama, because the 
underlayer will further facilitate exchange coupling between the AFM layer and the 
pinned layer, as stated in paragraph 71, and the wide range of materials can be 
interchanged to provide for slightly varying properties with the same general output as 
implied in paragraph 69.. 

Regarding claims 2 and 15, Fukuzawa and Nagahama disclose the features of 
base claim 1 as stated in the 103 rejection above, Fukuzawa further discloses: 

A seed layer consisting essentially of Ru or Rh, the underlayer being located on 
the seed layer (paragraph 260). 

Regarding claims 5 and 18, Fukuzawa and Nagahama disclose the features of 
base claim 1 as stated in the 103 rejection above, Fukuzawa further discloses: 

Wherein the first element listed in each underlayer alloy in the group is present in 
the alloy in amount between approximately 35 and 65 atomic percent (paragraph 313, 
(non-subscripted alloys are understood to be 50/50 or (1/3)/(1/3)/(1/3))). 

Regarding claims 6 and 19, Fukuzawa and Nagahama disclose the features of 
base claim 1 as stated in the 103 rejection above, Fukuzawa further discloses: 

Wherein the underlayer alloy comprises Au and Cu and the antiferromagnetic 
alloy comprises Pt and Mn (paragraph 313). 
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Regarding claims 7 and 20, Fukuzawa and Nagahama disclose the features of 
base claim 1 as stated in the 103 rejection above, Fukuzawa further discloses: 

Wherein the thickness of the PtMn alloy antiferromagnetic layer is less than 
approximately 125 Angstroms (paragraph 38). 

Regarding claims 8 and 21, Fukuzawa et al fail to specifically disclose: 

Wherein the thickness of the AuCu underlayer is between approximately 10 and 
200 Angstroms (paragraph 311). 

Regarding claim 9, Fukuzawa and Nagahama disclose the features that are in 
common with those previously disclosed in claim 1, as stated in the 103 rejection above, 
Fukuzawa further disclosing: 

A pinned ferromagnetic layer exchange-coupled with the antiferromagnetic layer 
(figure 26, Ferro-Magnetic Layer B) having a magnetization direction oriented 
substantially perpendicular to the plane of the recording medium (figure 26, arrow M B is 
perpendicular to the bottom plane where the recording medium is) and substantially 
prevented from rotating in the presence of magnetic fields from the recording medium 
(paragraph 21, the antiferromagnetic layers function to pin the ferromagnetic layers); 

A free ferromagnetic layer (figure 26, free layer) having a magnetization direction 
oriented substantially parallel to the plane of the recording medium in the absence of an 
external magnetic field (figure 26, arrow IVT), said free layer magnetization direction 
being substantially free to rotate in the presence of magnetic fields (abstract) from the 
recording medium; and 
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A nonmagnetic spacer layer between the pinned ferromagnetic layer and the free 
ferromagnetic layer (figure 26, Non-Magnetic Intermediate Layer). 

Regarding claim 22, Fukuzawa and Nagahama disclose the features of claim 22 
that are in common with those features previously disclosed in claims 7, 8 and 9, as 
stated in the 103 rejections above, therefore, claim 22 is met on the same basis. 

Regarding claim 23, Fukuzawa and Nagahama disclose the features of base 
claim 22 as stated in the 103 rejection above, Fukuzawa further disclosing: 

Wherein the thickness of the PtMn alloy antiferromagnetic layer is between 
approximately 25 and 50 Angstroms (paragraph 38). 

Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Fukuzawa and Nagahama, as applied to claim 1 above, and further in view of Tanogami 
(JP Publication Number JP 2000251226 A). 

Regarding claim 4, Fukuzawa and Nagahama disclose the features of base claim 
1 as stated in the 103 rejection above, but fail to specifically disclose: 

Wherein the antiferromagnetic alloy further comprises one or more of Cr, Pt, Pd, 
V, and Ni. 

Tanogami discloses: 

Wherein the antiferromagnetic alloy further comprises one or more of Cr, Pt, Pd, 
V, and Ni (Abstract). 
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Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to fabricate an antiferromagnetic layer of this material, as 
this material can improve corrosion resistance and increase resistance. 

Claims 10 and 11 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Fukuzawa and Nagahama, as applied to claim 9 above, and further in view of 
Baumgart et al (US Patent Number 5287238). 

Regarding claim 10, Fukuzawa and Nagahama disclose the features of base 
claim 9 as stated in the 103 rejection above, but fail to specifically disclose: 

Wherein the free layer is located between the substrate and the exchange- 
coupled structure. 

Baumgart disclose: 

Wherein the free layer is located between the substrate and the exchange- 
coupled structure (figure 10, item 65 is between items 61 & 69 therefore within the 
exchange coupled structure). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to place the free layer of Fukuzawa and Nagahama's 
magnetic head between the substrate and the exchange-coupled structure, as taught by 
Baumgart, because this is a well-known variation of the placement of parts which 
performs the same tasks. 

Regarding claim 1 1 , Baumgart further discloses: 
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Wherein the head is a current-parallel head having the sense current directed 
substantially parallel to the plane of the free layer (figure 10, current source will provide 
sense current in a loop which will provide parallel currents to the free layer). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have the magnetoresistive element of Fukuzawa et al 
operate by parallel plane current, as taught by Baumgart et al, because it is well known 
that magnetoresistive elements can operate by this current flow. 

Claims 12-14 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Fukuzawa and Nagahama, as applied to claim 9 above, and further in view of Kamijo 
(US Patent Number 6819532). 

Regarding claim 12, Fukuzawa and Nagahama disclose the features of base 
claim 9 as stated in the 103 rejection above, but fail to specifically disclose: 

Wherein the head is a perpendicular-in-the-plane head having the sense current 
directed substantially perpendicular to the plane of the free layer. 

Kamijo discloses: 

Wherein the head is a perpendicular-in-the-plane head having the sense current 
directed substantially perpendicular to the plane of the free layer (column 20, lines 26- 
42). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have the magnetoresistive element of Fukuzawa et al 
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operate by perpendicular plane current, as taught by Kamijo, because this will increase 
the sensitivity of the head making it more accurate. 
Regarding claim 13, Kamijo further discloses: 

Wherein the head is a spin-valve head (column 2, line 44) and wherein the 
nonmagnetic spacer layer is electrically conducting barrier (column 2, line 46-48). 

. Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to make the CPP head in claim 12 of Fukuzawa et al to be 
of the spin-valve type with a nonmagnetic conductive spacer layer, as taught by Kamijo, 
because this uses the scattering length of the electrons to conduct and change 
resistances for a signal reading. 

Regarding claim 14, Kamijo further discloses: 

Wherein the head is a magnetic tunnel junction head and wherein the 
nonmagnetic spacer layer is electrically insulating tunnel barrier (column 17, lines 38- 
56). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to make the CPP head in claim 12 of Fukuzawa et al to be 
a magnetic tunnel junction element, as taught by Kamijo, because this is a different 
approach which uses the probability of spin direction of electrons for a more sensitive 
signal due to lower resistance. 
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Claim 17 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Fukuzawa, Nagahama and Kamijo, as applied to claim 12 above, and further in view of 
Tanogami. 

Regarding claim 17, Fukuzawa, Nagahama and Kamijo disclose the features of 
base claim 12, as stated in the 103 rejection above, but fail to specifically disclose the 
features that are in common with those previously disclosed in claim 4. Tanogami 
discloses the features of claim 17 that are in common with those previously disclosed in 
claim 4, therefore, claim 17 is met on the same basis. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Matthew G. Kayrish whose telephone number is 571- 
272-4220. The examiner can normally be reached on 8am - 5pm M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Wayne Young can be reached on 571-272-7582. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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